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We claim: 

A method of detecting a mlalignant tumor in a human subject, comprising: 




(a) collecting a sample of a 



bodily substance containing human nucleic acid or 



protein, said nucleic acid or protein having originated from cells of the human subject; 

(b) detecting quantitatively orlsemi-quantitatively in the sample a level of expression 
for laminin a4 subunit protein or laminin a4-specific mRNA; and 

(c) comparing the expression ler/el in (b) to a level of expression in a normal control, 
wherein overexpression of laminim a4 subunit protein or laminin a4-specific mRNA, 
with respect to the control, indicate^ the presence of a malignant tumor in the human 
subject. 

2. The method of Claim 1, wherein the substance is blood, urine, lymph, cerebro- 
spinal fluid, skin, stroma, vascular epithelium, oral epithelium, vaginal epithelium, cervical 
epithelium, uterine epithelium, intestinal epithelium, bronchial epithelium, esophageal 
epithelium, or mesothelium. 

3. The method of Claim 1, wherein the substance is a tissue sample. 

4. The method of Claim 3, wherein the tissue sample is collected from the brain of 
the subject. 

5. The method of Claim 3, wherein the tissue sample is a tumor tissue. 

6. The method of Claim 1, wherein the bodily substance is plasma. 

7. The method of Claim 1, wherein the bodily substance is a cellular material. 

8. The method of Claim 7, wherein the cellular material is derived from the human 
subject's brain kidney, bladder, ureter, urethra, thyroid, parotid gland, submaxillary gland, 
sublingual gland, lymph node, bone, cartilage, lung, mediastinum, breast, uterus, ovary, testis, 
prostate, cervix uteri, endometrium, pancreas, liver, spleen, adrenal, esophagus, stomach, or 
intestine. 
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9 The method of Claim 1, wherein the neoplastic growth is a carcinoma, sarcoma, 
.ymphoma, mesothelioma, melanoma, ghoma, nephroblastoma, glioblastoma 
oligodendroglioma astrocytoma, ependymoma, primuive neuroectoderma, tumor, atyp.ca. 
meningioma, malignant meningioma, or neuroblastoma. 

10 The method of Claim 1, wherein the hyperplastic and/or cytologically dysplastic 
cellular growth or proliferation is benign prostatic hyperplasia/dysplasia or cerv,cal 
hyperplasia/dysplasia. 



10 



11. The method otSflaim 1, 
protein is detected. 

12. The method of Cla\pa 1, 
mRNA is detected. 



\erein the level of expression of laminin a4 subunit 
wher\n the level of expression of laminin ^-specific 




J= v, > 13 The method of Clair^ 
±& ex/ v 
:« ^ ^^riRNA is detected by measuring 

14. The method of ClaimW wherein the expression level of laminin ^-specific 

U 1 5 mRNA is detected by measuring cDNA. 

1 15 . The method of Claim k wherein a gene expression microarray is used to detect 

I the level of expression of laminin aAecific mRNA. 

,6 The method of Claim lifurther comprising detecting the overexpresston of 
,amini„ pi subuni, protein or torn* /Uecific mRNA relative to the normal control. 
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17. The method of Claim 1, further comprising detecting quantitatively or semi- 
quantitatively in the sample a level of expression with respect to a normal control, of a gene 
encoding a protein selected from the group consisting of insulin-like growth factor binding 
protein precursor 3, transforming growth factor-p-induced gene, vascular endothelial growth 
factor, connective tissue growth factor, human insulin-like growth factor binding protein 
precursor 5, placental growth factor, transcription factor Ap-2, human insulin-like growth factor 
II, epidermal growth factor receptor, matrix metalloproteinase-2, keratin 18, vimentin, 
fibronectin 1, phospholipase A2 receptor, desmoplakin, tropomodulin, tenascin C, and collagen 
type IV al chain, or detecting a combination of expression levels for any of these. 

A method of dialnosing the presence of a glioma in a human subject, comprising: 

(a) obtaining a samplb from the brain of the human subject; 

(b) detecting quantitatively or semi-quantitatively in the sample a level of expression 
for laminin a4 subunit protein or laminin a4-specific mRNA; and 

I (c) comparing the expression level in (b) to a level of expression in a normal control, 

15 wherein overexpression of\ laminin a4 subunit protein or laminin a^-specific mRNA, 

i with respect to the control, indicates the presence of glioma in the subject. 

! 19. The method of Clain\ 18, whe^iiqhe level of expression of laminin <x4 subunit 

) protein is detected. 

20. The method of Claim l\, wherein the/evel of expression of laminin a¥-specific 
mRNA is detected. 

21. The method of Clai\n 20, wherein the expression level of laminin a4-specific 
JA is detected by measuring RNA. 

22. The method of Clairl 20, wherein the expression level of laminin a4-specific 
mRNA is detected by measuring cDNA. 

25 23. The method of Claim E0, wherein a gene expression microarray is used to detect 

the level of expression of laminin a¥-4pecific mRNA. 
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24. The method of Claijm 18, further comprising detecting the overexpression of 
* (aminin pi subunit protein or lamihin ^-specific mRNA relative to the normal control. 

25. The method of Claim 18, further comprising detecting quantitatively or semi- 
quantitatively in the sample a level of expression with respect to a normal control, of a gene 

5 encoding a protein selected from the group consisting of insulin-like growth factor binding 
protein precursor 3, transforming growth factor-p-induced gene, vascular endothelial growth 
factor, connective tissue growth factor, human insulin-like growth factor binding protein 
precursor 5, placental growth factor, transcription factor Ap-2, human insulin-like growth factor 
II, epidermal growth factor receptor, matrix metalloproteinase-2, keratin 18, vimentin, 

10 fibronectin 1, phospholipase A2 receptor, desmoplakin, tropomodulin, tenascin C, and collagen 
type IV a 1 chain, or detecting a combination of expression levels for any of these. 

26. The method of Claim 18, wherein the sample is a tumor tissue. 

27. The method of Claim 18, wherein the sample comprises plasma. 

28. A method of predicting the recurrence of a malignant tumor in a human subject 
15^ whom a tumor has been resected, comprising: 

(a) obtaining a tissue sample from the human subject, said tissue sample being from a 
region adjacent to the site df the tumor; 

(b) detecting quantitatively or semi-quantitatively a level of expression for laminin a4 
subunit protein or laminin ai-specific mRNA in the sample; and 

20 (c) comparing the expression level in (b) to a level of expression in a normal tissue 

control, wherein overexpressipn of laminin a4 subunit protein or laminin <x4-specific 
mRNA, with respect to the coAtrol, is predictive of a recurrence of a malignant tumor in 
the subject. 

29. The method of Claim 28, wherein the tissue sample is histopathologically normal 
25 in appearance. 
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30. The method of Claim\28, 
protein is detected. 



3 1 . The method of Claim 28, 
mRNA is detected. 





the level of expression of laminin a4 subunit 



tho^evel of expression of laminin a4-specific 



5 c^l^J 32. The method of Claihi 31, wherein the expression level of laminin oc4-specific 
1A is detected by measuring RN A. 

33. The method of Claim\3 1 , wherein the expression level of laminin oc4-specific 
mRNA is detected by measuring cDI 

34. The method of Claim 31, wherein a gene expression microarray is used to detect 
10 the level of expression of laminin cc4-spfecific mRNA. 

35. The method of Claim 28, further comprising detecting quantitatively or semi- 
quantitative^ in the sample a level of expression with respect to a normal tissue control, of a 
gene encoding a protein selected from the group consisting of insulin-like growth factor binding 
protein precursor 3, transforming growth factor- (3-induced gene, vascular endothelial growth 

15 factor, connective tissue growth factor, human insulin-like growth factor binding protein 
precursor 5, placental growth factor, transcription factor Ap-2, human insulin-like growth factor 
II, epidermal growth factor receptor, matrix metalloproteinase-2, keratin 18, vimentin, 
fibronectin 1, phospholipase A2 receptor, desmoplakin, tropomodulin, tenascin C, and collagen 
type IV al chain, or detecting a combination of expression levels for any of these. 

2ol^^> 36. The method of\ciaim 28, further comprising detecting the overexpression of 
laminin pi subunit protein or\aminin pl-specific nucleic acid relative to the normal tissue 
control. 

37. The method of Claim 28, wHereirf^eJevel of expression of laminin a4 subunit 
protein is detected. 



25 38. The method of Claim 28, whe^in 

mRNA is detected. 



thfe level of expression of laminin a4-specific 
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39. The method of Claim 38, 
mRNA is detected by measuring RNA. 

40. The method of Claim 38 
mRNA is detected by measuring cDNA 



wherein the expression level of laminin a4-specific 



wherein the expression level of laminin <x4-specific 



41. The method of Claim 38 
the level of expression of laminin a4-spt 



wherein a g^ne expresstej^microarray is used to detect 
cific mRNA. 



42. The method of Claim 2 



1, further comprising detecting Quantitatively or semi- 
quantitative^ in the sample a level of Lression witk respect to a r/mal tissue control, of a 
gene encoding a protein selected from thl group consisting of ins^-like growth factor binding 
protein precursor 3, transforming growtl factor-(3-inLced ^ vascular endothelial growth 
factor, connective tissue growth factor! human insuWl&e growth factor binding protein 
precursor 5, placental growth factor, transcription f ac tor Ap-2, human insulin-like growth factor 
II, epidermal growth factor receptor, Vnatrix metalloproteinase-2, keratin 18, vimentin, 
fibronectin 1, phospholipase A2 receptor, cLsmoplakin, tropomodulin, tenascin C, and collagen 
type IV ctl chain, or detecting a combination of expression levels for any of these. 

43. The method of Claim 28, Airther comprising detecting the overexpression of 
laminin pi subunit protein or laminin /?7-^pecific nucleic acid relative to the normal tissue 
control. 

A method of predicting the recurrence of a glioma in a human subject from whom 




glioma has been resected, comprisin 



nj 



(a) obtaining a tissue samp 
being from a region adjacent to 

(b) detecting quantitatively 
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e from the brain of the human subject, said tissue sample 
the site of the glioma; 

or semi-quantitatively a level of expression for laminin a4 
subunit protein or laminin a^-sAecific mRNA in the sample; and 

(c) comparing the expressiol level in (b) to a level of expression in a normal tissue 
control, wherein overexpressiorl of laminin a4 subunit protein or laminin a4-specific 
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\) mRNA, with resdect to the control, is predictive of a recurrence of glioma in the subject. 

45 The method 0 f claim 44, wherein the tissue sample is histopathologically normal 
in appearance. 

46. The method of Claim^4, wh^the level of expression of laminin a4 subunit 
5 protein is detected. 

47. The method of Claim 4^, wherein the l^vel of expression of laminin a4-specific 
mRNA is detected. 

^ 0\N 48 The method °\ Claim 47,\vherein the expression level of laminin a4-specific 
^ ^yfnRNA is detected by measurftig RNA. 

| 10 49. The method oftlaim 47, wherein the expression level of /aw/nwa^-specific 

>J mRNA is detected by measuring cDNA. 

50. The method of Ofaim 47, wherein a gene expression microarray is used to detect 
1 the level of expression of laminA cc</-specific mRNA. 

* 51. The method of Claim 44, further comprising detecting quantitatively or semi- 

i!l5 quantitatively in the sample a level of expression with respect to a normal tissue control, of a 
3 gene encoding a protein selected from the group consisting of insulin-like growth factor binding 
3 protein precursor 3, transforming growth factor-P-induced gene, vascular endothelial growth 
factor, connective tissue growth factor, human insulin-like growth factor binding protein 
precursor 5, placental growth factor, transcription factor Ap-2, human insulin-like growth factor 
20 II, epidermal growth factor receptor, matrix metalloproteinase-2, keratin 18, vimentin, 
fibronectin 1, phospholipase A2 receptor, desmoplakin, tropomodulin, tenascin C, and collagen 
type IV ccl chain, or detecting a combination of expression levels for any of these. 

52. The method of c\aim 44, further comprising detecting the overexpression of 
C 'Sninin pi subunit protein or la\nin /?7-specif.c nucleic acid relative to the normal tissue 
25 control. 
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53. A method of predicting recurrence of a glioma in a human subject from whom a 
glioma has been resected, comprising: 

(a) obtaining a tissue sample from the brain of a human subject, said tissue sample 
being from a region adjacent to the site of the glioma, said sample comprising a cell 
expressing a plurality of mRNA species that are detectably distinct from one another; 

(b) detecting quantitatively or semi-quantitatively an expression level for laminin a4- 
specific mRNA; and 

(c) comparing the expression level in (b) to a level of expression in a normal tissue 
control, wherein overexpression of laminin a^-specific mRNA, with respect to the 
control, is predictive of a recurrence of glioma in the subject. 

54. The method of Claim 53, wherein a gene expression microarray is used to detect 
the level of expression of laminin a^-specific mRNA. 

55. The method of Claim 54, wherein the expression level of laminin a4-specific 
mRNA is detected by measuring RNA. 

56. The method of Claim 54, wherein the expression level of laminin a^-specific 
mRNA is detected by measuring cDNA. 

57. The method of Claim 53, further comprising detecting quantitatively or semi- 
quantitatively in the sample a level of expression with respect to a normal tissue control, of a 
growth factor-related gene encoding a protein selected from the group consisting of insulin-like 
growth factor binding protein precursor 3, transforming growth factor-P-induced gene, vascular 
endothelial growth factor, connective tissue growth factor, human insulin-like growth factor 
binding protein precursor 5, placental growth factor, transcription factor Ap-2, human insulin- 
like growth factor II, and epidermal growth factor receptor, whereby the relative aggressiveness 
of the glioma is predicted. 
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58 The method of Claim 53, further comprising detecting quantitatively or semi- 
quantitative^ in the sample a level of expression with respect to a normal t.ssue control, of a 
- structural gene encoding a protein selected from the group consistmg of matnx 
me talloproteinase-2, keratin 18, vunentm, ubronectm 1, phospholipase A2 receptor, 
5 desmopLakm, tropomodulin, tenascm C, and collagen type IV al chain, whereby the relat.ve 
invasiveness of the glioma is predicted. 

59. The method of Claim 53, further comprising detecting the overexpression of 
laminin ^/-specific mRNA relative to the normal tissue control. 

60. A method of classifying the grade of a malignant tumor in a human subject, 
10 comprising: 

3 (a) obtaining a tissue sample from the human subject, said sample comprising a ceil 

3 expressing a p.urality of mRNA speces that are detectably distinct from one another; 

t (b) detecting quantitatively or semi-quanthatively an expression level for at leas, two 

" of the plurality of mRNA speces. wherein a, least one of the detected mRNA speces ,s a 

tatf*. ^-specific mRNA and at leas, one is specific to a growth factor-related gene or 
to a structural gene other than a laminin gene; 
I (c) constructing an expression profile of the sample comprising a combination of the 

! detected expression levels of fart*. ****** -nRNA and the a, least one other 

.nRNA species specific to the growth factor-related gene or to the structural gene other 
20 than a laminin gene; and 

(d) comparing the expresston profile in (c) to an expression profile for a normal tissue 
control, wherein overexpression of laminin a4-specific mRNA. with respect to the 
control is indicative of the presence and relatively high invasiveness of the tumor ,„ the 
subject, wherein overexpression of the structural gene other than a lam.nin gene » 
25 indicative of relatively high tumor invasiveness, and wherein overexpression of the 

growth factor-related gene is indicative of relatively high tumor aggresstveness. 
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61 . The method of Claim 60, wherein the growth factor-related gene encodes a 
protein selected from the group consisting of insulin-like growth factor binding protein precursor 
3, transforming growth factor-p-induced gene, vascular endothelial growth factor, connective 
tissue growth factor, human insulin-like growth factor binding protein precursor 5, placental 
growth factor, transcription factor Ap-2, human insulin-like growth factor II, and epidermal 
growth factor receptor. 

62. The method of Claim 60, wherein the structural gene encodes a protein selected 
from the group consisting of matrix metalloproteinase-2, keratin 18, vimentin, fibronectin 1, 
phospholipase A2 receptor, desmoplakin, tropomodulin, tenascin C, and collagen type IV al 
chain. 

63. The method of Claim 60, wherein the expression level of laminin a4-specific 
mRNA is detected by measuring RNA. 

64. The method of Claim 60, wherein the expression level of laminin a4-specific 
mRNA is detected by measuring cDNA. 

65. The method of Claim 60, wherein a gene expression microarray is used to detect 
the level of expression of laminin oc^-specific mRNA. 

66. The method of Claim 60, further comprising detecting the overexpression of 
laminin /?7-specific mRNA relative to the normal tissue control. 

67. The method of Claim 60, wherein the tissue sample is brain tissue. 

68. The method of Claim 60, wherein the tumor is a glial tumor. 

69. A method of classifying the graae of^Vmalignant tumor in a human subject, 



comprising: \ \ 

(a) obtaining a tissue sample from the huma* subject said sample comprising a cell 
expressing a plurality of protein species that are dAtectably distinct from one another; 

(b) detecting quantitatively or semi-qu* ntitativfely an^pression level for at least two 
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of the plurality of protein species, 
laminin a4 subunit protein and 
structural protein other than a lamiiin 



vherein at least one of the detected protein species is a 
least one is a growth factor-related protein or a 
protein; 



at 



(c) constructing an expression 
detected expression levels of lamir 
factor-related protein or the structural 



profile of the sample comprising a combination of the 
in a4 subunit protein and the at least one other growth 
protein other than a laminin protein; and 



(d) comparing the expression p 
control, wherein overexpression of 
is indicative of the presence and re 
subject, wherein overexpression o 
indicative of relatively high turn 
growth factor-related protein is indicative 



rofile in (c)lto ahs^xpression profile for a normal tissue 
laminin a4kubunit pKrtein, with respect to the control, 
atively high! invasiveness^ a malignant tumoor in the 
the structural protein otherthan a laminin protein is 
)r invasiveness, and wherein overexpression of the 
of relatively high tumor aggressiveness. 



70. The method of Claim 69, wierein the grAwth factor-related p/otein is selected 
from the group consisting of insulin-like growth factor binding protein precursor 3, transforming 
growth factor-p-induced gene, vascular endothelial growtth factor, corme^tive tissue growth 
factor, human insulin-like growth factor bii ding protein Precursor 5, Effacental growth factor, 
transcription factor Ap-2, human insulin-li^e growth factor II, aryi'epidermal growth factor 
receptor. 



7 1 . The method of Claim 69, whjprein 
group consisting of matrix metalloproteinasel-2 
phospholipase A2 receptor, desmoplakin, trcjpomodul 
chain. 



the structural protein is selected from the 
keratin 18, vimentin, fibronectin 1, 

in, tenascin C, and collagen type IV al 



72. The method of Claim 69, further comprising detecting the overexpression of 
laminin pi subunit protein relative to the normal tissue control. 



73. 
74. 



The method of Claim 69, wherein the tissue sample is brain tissue. 
The method of Claim 69, wherefcn the tumor is a glial tumor. 



